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SPACE STATION PROGRAM

e OBJECTIVES AND SKYLAB CONTRIBUTIONS
e SPACE STATION CONCEPT
e EXPERIMENT CAPABILITY

e OPERATIONS
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SPACE STATION PROGRAM OBJECTIVES

TOTAL PROGRAM EFFECTIVENESS

LOW COST

AUTONOMY

REUSE

COMMONALITY

10-YR LIFE
© ONBOARD CHECKQUT
o MAINTENANCE

HIGH MARGINS

FLEXIBILITY

GENERAL PURPOSE LAB

o MULTIDISCIPLINARY
MODULARITY
ORBITAL MODIFICATIONS
FUTURE APPLICATIONS

MANNED
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SKYLAB CONTRIBUTION TC SPACE STATION DEVELOPMENT

® SKYLAB PROGRAM PROVIDES EXPERIMENTAL SPACE STATION
FOR DEVELOPING TECHNICAL MATURITY IN THE FIELDS OF:
BIOMEDICINE
HABITABILITY b
TECHNOLOGY
EXPERIMENTS
OPERATIONS
® RESULTS ACHIEVED WILL RANGE FROM ADVANCED DATA GATHERING -
TO FLIGHT QUALIFICATION,
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SKYLAB CONTRIBUTION TO

SPACE STATION DEVELOPMENT (CONT)

BIOMEDICAL

¢ EXTEND MAN'S EXPOSURE TIME TO SPACE ENVIRONMENT - 30-56 DAYS
® EXTENSIVE MEDICAL DATA FROM IN SITU AND PROVOCATIVE TESTING
® TOTAL METABOLIC ANALYSIS IN CLOSED ENVIRONMENT

® MICROBICLOGICAL EFFECTS AND CONTROL FOR EXTENDED AND MULTIPLE
CREW HABITATION

» OVERALL MISSION EFFECTS ON CREW HEALTH AND WELL BEING

HABITABILITY

e UTILITY ANALYSIS OF LARGE CREW QUARTERS AND WORK AREAS
* EVOLUTION FROM COCKPIT TO SPACE SHIP ACCOMMODATIONS

© FOCO MANAGEMENT, NORMAL “EARTH" FOOD ACCOMMODATION

o HYGIENE AND SLFEP ACCGMMNODATIONS

® MOBILITY, RESTRAINT, AND CARGO-TRAMSFER TECHNI SUES
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SKYLAB CONTRIBUTION TO o
SPACE STATION DEVELOPMENT (CONT) -
TECHNOLOGY A_. w |
® METEOROID PROTECTION Gl
* LARGE SOLAR ARRAYS b
® PASSIVE THERMAL CONTROL (INSULATION, SURFACE COATING) IR
® FORCED-AIR ENVIRONMENTAL CONTROL IN ZERO GRAVITY L
® ATTITUDE CONTROL WITH LARGE CONTROL-MOMENT GYROS L
o
EXPERIMENTS I
® SOLAR ASTRONGHMY I
® EXTRAVEHICULAR SPACE MANEUVERING UNITS S
© PRECURSOR EXPERIMENTS IN REMOTE EARTH SENSING, c kL
SPACE MANUFACTURING o
OPERATIONS:
® SPARES LOGISTICS AND RESUPPLY o
® CREW UTILIZATION/SKILLS IDENTIFICATION FOR MULTIPLE e
EXPERIMENT PROGRAM
® DATA COLLECTION AND DISSEMINATION
11 S
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SPACE STATION GUIDELINES

1977 LAUNCH

INT-21 (SATURN V) LAUNCH FROM KENNEDY SPACE CENTER
55 DEGREE INCLINATION

12-MAN CREW

10-YEAR OPERATIONAL LIFE

90-DAY RESUPPLY FREQUENCY

180-DAY CAPABILITY WITHOUT RESUPPLY

MAX IMUNM ONBOARD AUTONOMY

ACCOMMODATION FOR ALL CANDIDATE EXPERIMENTS

CAPABILITY FOR ARTIFICIAL-GRAVITY EXPERIMENTS
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SPACE STATION 00956
ORBIT SELECTION CONSIDERATIONS |
556 e

] T

INCREASED EARTH COVERAGE o

REDUCED ORBIT KEEPING o
INCREASED PAYLOAD EARTH RESOURCES I
RECOVERY INCREASED COVERAGE 8

NORMAL OPERATIONS o

i
[RTEE T
I :
[

ORBIT ALTITUDE (KM)

INCREASED PAYLOAD Lo
REDUCED RADIATION
INCREASED RESOLUTION o

30} “

28.5 ORBIT INCLINAT!ON (DEGREES) 55.0 o ﬁ

25 HE E
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00658
EARTH COVERAGE PROFILE

SPACE STATION

456 KM ALTITUDE (448 KM AT EQUATOR)
55 DEG INCLINATION
N = ORBIT NUMBER

HORIZON

EQUATOR 2 637 KM

27
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ARTIFICIAL GRAVITY TEST CONFIGURATION

39. 30 e 19 2M—
ARTIFICIAL- " SPACE STATICN
GRAVITY B // CORE MODULE

MODULE N

. | |
-k L _ ) - - - ﬁ - i - -
M , /lnxmsa%mo

MODULE
076 N\, 0.26" N0.35¢6

Q
L[]

o
v
W
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SPACE STATION CONFIGURATION AT LAUNCH

CORE MODULE

O
il O

™
/)

ARTIFICIAL-GRAVITY MODULE

S
g T e
oe

B 1
b
b
I 4
° T 2 - - .
a2 ¢ ° L. hd 1 S T .
§ o £ . S5 e £ et 8T
T G it 4 e @ & Bz . i
. ? & I K
7@ N o . B .
| g o F > e 9 -
i ’ e
= 4
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SPACE STATION CORE MODULE

11089

ﬁ,
)
y
\\ H NECK 4 PECK 3 DECK 1
POWER & EQUIPMENT GENERAL PRIMARY DECK 2 SECONDARY
MODULE PURPOSE OPERATIONS/  EXPERIMENTS OPERATIONS/
LABORATORY  CREW CREW
35
N o
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TUNNEL 12291

—— — C—

AIRLOCK

~
- o S

CONTINGENCY
CREW QUARTERS
(6 MEN)

FILM STORAGE
AND DATA
EVALUATION
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TUNNEL CHARACTERISTICS

|
PRIMARY REQUIREMENTS
e PROVIDE STRUCTURAL EFFICIENCY

e PROVIDE MAIN ARTERY FOR CREW AND CARGO TRAFFIC BETWEEN SEPARATE
COMPARTMENTS

e PROVIDE A RADIATION SHELTER DURING SOLAR FLARE OR OTHER EMERGENCY
FEATURES |
e 3 METERS DIAMETER
® 1.5 METERS DIAMETER OPENINGS AT ENDS AND TO EACH DECK
e CONVENIENT STORAGE VOLUME, 1.E. FOGD, PRESSURE SUITS ,
e RADIATION PROTECTION FOR FILM STORAGE
e THROUGH PASSAGE FOR CONDUIT, PIPING, AND DUCTING

e CONNECTED TO ENVIRONMENTAL CONTROL SYSTEM OF EITHER OR BOTH COMPARTMENTS
® REVERSE PRESSURE CAPABILITY

- "%

. See e,
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12292
ARTIFICIAL GRAVITY MODULE

POWER m{mgﬁl/ DOCKING PORT _urcmox 6 CREW ACCOMMODATIONS
-Z AXIS I/

RADIATOR \Icmo_«, 5 EXPERIMENTS
PROVISION FOR RADIO = :
[SOTOPE BRAYTON _.||\
ELECTRICAL POWER
UNIT ON £Z AXIS TELESCOPING
SPOKE

DOCKING
oort |

emore—" |l
WANEUVERING
SATELITE

BMS] HANGAR

ARTIFICIAL-G
PROPULSON TANKS I\
ARTIFICIAL-G

SPIN AND DESPIN

THRUSTORS 2 PLACES
+ Y AXiS

ULEEITE

)

/lmo_.m RADIATOR

4]
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CREW FACILITIES AND OPERATIONS _
(DECKS 1, 3, AND 6)
ECECTRICAL DISTRIBUTION —  — WARD ROOM HYG IENE

£V [RONMENTAL A COMPARTMENT

CONTROL/LIFE

SUPPORT

SUBSYSTEM
i}
r,L

1

| CONTROL .,,
| CENTER B I /
6 CREW QUARTERS +Z
(ARTIFICIAL GRAVITY
ORIENTATION)
23
oy E
- mw\r.. . w\“
D N N RN RISy T
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SPACE STATION SUBSYSTEMS

12290

SUBSYSTEM SKYLAB SPACE STATION i
ELECTRICAL POWER |
USABLE POWER T Kie 25 KWe
SYSTEM TYPE SOLAR ARRAY/BATTERY ISOTOPE/BRAYTON
ENVIRONMENTAL CONTROL/ ]
LIFE SUPPORT
ATMOSPHERE 0,35 KG/CMZ; 05N, 1.03 KG/CMZ; 05N, S |
Hp0 CIRCUIT - OPEN CLOSED I
02 CIRCUIT OPEN PARTIALLY CLOSED .-
STABILIZATION AND CONTRGL b
] 5 1.
CONTROL ACTUATION CONTROL MOMENT GYROS | CONTROL MOMENT GYROS
ORBIT MAINTENANCE NONE RESISTOJET (LOW THRUST) 5
DISTURBANCES/MANEUVERS | COLD GAS MONOPROPELLANT - HIGH
THRUST o
55
) \ . o TR e e T : T W
N b\ = o 0 B ) ” w.g 5 ' J,
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SPACE STATION SUBSYSTEMS (CONT)

SUBSYSTEM SKYLAB SPACE STATION
COMMUNICATIONS
GROUND CONTACT INTERMITTENT CONTINUOUS
DATA RELAY SATELLITES NONE 3-SYNCHRONOUS ORBIT
GROUND STATIONS MANNED SPACEFLIGHT TWO
NETWORK (~12)
GUIDANCE [ NAVIGATION
TYPE GROUND TRACKING / AUTONOMOUS
ONBOARD DISPLAY
SENSORS NOKE STELLAR INERTIAL AND
LANDMARK TRACKING
DATA MANAGEMENT
SUBSYSTEM CONTROL MANUAL / GROUND MANUAL-COMPUTER /

DATA DISTRIBUTION
CHECKOUT
RELIABILITY / MAINTENANCE

MULTIPLE WIRES
GROUND

REDUNDANCY / MINIMUM
MAINTENANCE

57

AUTONOMOUS
DATA BUS

ONBOARD

REDUNDANCY / REPLACE-
MENT / REPAIR

. . s
i &
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RADIOISOTOPE BRAYTON INTEGRATION OPTIMIZATION

DESIGN POINT
ot \l TOTAL m<wms\
= 8F
2z
30 AW
— — ISCTOPE REENTRY VEHICLE
m N L
o]
=
H =
oL L L |
100 150 20 o 2%
RADIATCR AREA (M)
S [ i ] 1l
nea X 40 30 20
COMPRESSOR INLET TEMP (°C)
; | j i | l
2 3 4 > 6 7

SEPARATION DISTANCE (M)
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CONTROL ACTUATION TRADE

w REACTOR SOLAR PANEL |
RCS RCS | |

5

1/B
RCS

= REACTOR
1,000 _ CMG AND RCS 1

L— SOLAR PANEL !
CMG AND RCS i

1/B
CMG AND RCS

ON ORBIT SYSTEM WEIGHT (Kg)

2

w HORIZONTAL ORIENTATION SR
| 456 KM ORBIT [

] ‘ oo
0 40 80 120 160 %ﬂ i

MISSION TIME (DAYS) Mw
61 REN
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LIFE SUPPORT/PROPULSION OPTIMIZATION 12321
1000 _0 NORMAL
: HyO REQUIRED FOR CREW
CONSUMPTION
300 " Hy0 REQUIRED FOR OXYGEN
REPLENISHMENT
ST HoO REQUIRED FOR PROPULS ION
HaG 600 | (RANGE DEPENDS ON SOLAR H,0
N -
REQU I REMENT _ ACTIVITY) %ﬁwzoq
I |
{Kg/Ma} 400 a
SPACE
0 STATION
N N\ (] SKYLAB
FREEZE-
PARTIALLY | (v 4 c DRIED
Hy0 cvcie) SARTLA CLOSED | : M_%wmr_v CLOSED
N
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ASTRONOMY
(6 FPE'S)

EXPERIMENTS

EXEPERIMENT DISCIPLINES

i

SPACE
PHYSICS
(3 FPE'S}

AERCSPACE
MEDICINE
{3 FPE'S}

SPACE
BIOLOGY
(5 FPE'S)

SPACE
MANUFACTURING
(1 FPE}

ENGINEERING/
OPERATIONS
(1 FPE)

12319

EARTH
SURVEYS
(2 FPE'S)

138 RESEARCH CLUSTERS DESIGNATED; DISTRIBUTION
INCLUDES ALL DISCIPLINES

ADVANCED
TECHNOLOGY
(6 FPE'S)

i
e
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EXPERIMENT GROUPING DEFINITIONS .
FUNCTIONAL PROGRAM ELEVENT (FPE: B
(Il [NDIVIDUAL EXPERIMENTS THAT ARE MUTUALLY SUPPORTIVE .
OF A PARTICULAR AREA OF RESEARCH OR INVESTIGATIONS S
(2 EXPERIMENTS THAT IPOSE SIMILAR AND RELATED DEMANDS -
OX THE SPACE STATIGY SUPPORT SYSTEMS
RESEARCH CLUSTER: :
A GROUPING OF RELATED CRITICAL ISSUES (KEY QUESTIONS)
WITHIN A DISCIPLIKE, WITH SIMILAR OPERATIONAL AND .
OBSERVATIONAL SPECIFICATIONS ﬁ e
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12317
| TYPICAL EXPERIMENT FLIGHT PLAN

ﬁ MODE OF YEAR

w FPE TITLE accomm [T78 779 T80 (8L 82 83 (&4 [ 85 86

13A BIOMEDICAL I

24 E AND F| MAINTENANZE AND LOGISTIC |
24G OCCUPANCY AND SPACE LIVING |

0 SPACE PHYSICS AIRLOCK |

14 MAN-SYSTEM INTEGRATION |
i

!

i

17 CONTAMINATION
18 EXPOSURE
22 COMPONENT TEST
4 UV STELLAR ASTRONOMY AM
11 EARTH SURVEYS AM
3 SOLAR ASTRONOMY FF
9A SMALL VERTERRATES !
25 MICROBICLOGY |
26 INVERTEBRATES |
27  PHYSICS AND CHEMISTRY LAB |
LEGEND [ = INTEGRAL FF = FREE FLYING MODULE

AM = ATTACHED MODULE RMS = REMOTE MANEUVERING SATELLITE
69
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12318 b
TYPICAL EXPERIMENT FLIGHT PLAN (CONT)
i TinE Accown [[7E[ T B EL AL B
5 | HIGH ENERGY STELLAR FF m
10 | PLANT SPECIMENS | |
2 | STELLAR ASTRONOMY FF
133 | BIOMEDICAL CENTRIFUGE AM oy
26 | FLUID PHYSICS AM
98 | SMALLVERTEBRATES CENTRIFUGE| AM
21 | IR STELLAR SURVEY AM
12 | SUBSATELLITE RMS o
7A AND B | PLASMA WAKE AND CYCLOTRON | 1oy
7C. D AND E| WAVE PARTICLE, ELECTRON | :
ACCFL. & PLASMA JET ENGINE |
1 X-RAY TELESCOPE FF
16 | MATERIALS SCIENCE _ L
8 COSMIC RAY PHYSICS FF
| ARTIFICIAL GRAVITY
LEGEND | = INTEGRAL FF = FREE FLY ING MODULE “
AM = ATTACHED MODULE zgw : REMOTE MANEUVERING SATELLITE
LR ' * 3 gros ) ; : . : o W N =v§ um .?=av q K
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LABORATORY CHARACTERISTICS 20579 A
AND CAPABILITY SUMMARY

GENERAL PURPOSE LABORATORY
POWER FOR EXPERIMENTS

EXPERIMENT CHECKOUT
POINTING AND STABILIZATION

DATA MANAGEMENT

GRAVITY

® 4 DECKS

® 8.5 KWe AVERAGE; 20 KWe PEAK INITIALLY;
16 KWe AVERAGE AND 30 KWe PEAK WITH
THIRD I1SOTOPE POWER UNIT

e CHECKOUT AND FAULT ISOLATION CAPABILITY
® ALL ATTITUDE CAPABILITY (MANEUVER)
o 0.1 DEGREE AND 0,005 DEGREE/SECOND HOLD

e INERTIAL AND EARTH CENTERED ATTITUDE AND
RATE DATA SUPPLIED TO EXPERIMENT

9,070 Kg PER YEAR FILM AND TAPE
e QUICK LOOK CAPABILITY ONBOARD

e 1012 BITS PER DAY RELAY SATELLITE
THROUGHPUT AS REQUIRED

e TWO-WAY TV
®LESS THAN 1 X 104 G

73
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EXPERIMENTS - (DECK 2)

PR,

v magmc_nksw
MAN-SYSTEM \ DATA EVALUATION .

LAB

INTEGRATION

ol :; "'
‘@

3 " k»ﬂi » 7

A ISOLATION WARD

BIOSCIENCE Ew\ DISPENSARY
75 :
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11910 RENEE M
GENERAL PURPOSE LABORATORY - (DECK 4) [

~ DOCKING POKT FOR AR
EXPERIMENT AND TEST ~ -Z | ASTRONOMY MODULES HARD-DATA PROCESS b

FACILITY R
] \ .
- e - M u
E
f
A N
’ i
A | M,
[ 5 : i
[ w ”
,M, J , J.
13 Il
£es !
.

MECHANICAL \ L a AIRLOCK
LABORATORY N ~ 74 FACILITIES
ELECTRONICS/ELECTRICAL DOCKING PORT FOR
L ABORATORY FLUID PHYSICS MODULES
AND COSMIC RAY PHYSICS

77
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OPTICS FACILITY ASSEMBLY DATA

e OPTICAL BENCH

MODULATION TRANSFER FUNCTION
TESTER SYSTEM

e ONBOARD CHECKOUT SYSTEM INTERFACE

e CONTROL CONSOLE AND VENTILATION
SYSTEM

e POWER CENTER AND EQUIPMENT
STORAGE

e AIRLOCK

81

o VIEWING WINDOW

e OPTICAL AND CALIBRATION ACCESSORY
STORAGE

o DENSITOMETER

o OPTICAL REPAIR AND TEST BENCH,
LIGHT DUTY

e OPTICAL BENCH SUPPORT
TABLE

o Mi SCELLANECUS STORAGE

LRl

PRI

o s
9
o 9
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HARD DATA PROCESSING FACILITY ASSEMBLY DATA SHEET

e FILM PROCESSOR, HIGH
RESOLUTION

e FILM PROCESSOR, CGLOR

© FILM PROCESSOR, BLACK AND
WHITE RAPID

e MICRO FILMER
e PHOTO PLATE PROCESSOR
e FILM LIGHT TABLE

e VIDEO REPEATER

e OPERATIONS CONSOLE
® DENSITOMETER

® SPECTROMETER
e X-RAY DEVELOPING FACILITY

o FILM PROCESSOR DRY OR
SEMI-DRY

® ROLL FILM AND PLATE
STORAGE

o FI1LM STORAGE, STANDARD

i
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SPACE STATION WITH ATTACHED MODULES

ATIACHED (— ) | —
LOGISTICS EXPERIMENT | —

( ) MODULE LCGISTICS

~

LOGISTICS

FREE-FLYER

ATTACHED

F.\ EXPERIMENT

ATTACHED MODULE
*Z EXPERIMENT
| MODULE

EARTH
89
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SPACE STATION OPERATIONS

STATION
COMMANDER
(1)

SAFETY
OPERATIONS
RESOURCES

FLIGHT CREW

osas wnl)

1221
T
PRINCIPAL
SCIENTIST
B

P! REPRESENTATIVE

3 @
SCIENTISTS/ENGINEERS
(5)
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SPACE STATION CREW OPERATIONS

FLIGHT CREW FUNCTIGONS

EXPERIMENT CREW FUNCTIONS

@ SS FLIGHT MANAGEMENT

e SS FLT OPERATIONS CONTRQL

¢ SS SUBSYSTEM CHECKQUT

o MAINTENANCE QPERATIQNS

e COMMUNICATIONS CONTRAL

e DATA MANAGEMENT

e CARGO AND [NVENTORY CONTROL

o EXPERIMENT QPERATIONS SUPPORT

® MEDICAL & DENTAL CARE

e SCHEDULING

e CONDUCT

o |NSTALLATION AND SETUP

e SYSTEMS CHECKOUT

e EXPERIMENT MAINTENANCE OPERATIONS
® TEST ANALYSIS

» EXPERIMENT MODULE OPERATION
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TYPICAL MISSION

ORBITAL OPERATIONS

Ve FIRST STAGE
. REENTRY

Tl Tt

TURNAROUND _—= —

—

RECOVERY
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CREW/CARGO MODULE

RETRACTABLE ENGINE MODULE
PAS SENGER I

COMPARTMENT / —SOLID CARGO COMPARTMENTS

4. 6M
DIA

DOCKING
MECHANISM

/ LIQUID

CARGO TANKS

SUBSYSTEM
COMPARTMENT

GROSS WEIGHT = 18,000 KG CARGO CAPACITY =13,000 KG
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TYPICAL SPACE STATION ACTIVITY TIMELINE

12325

2030 HR (GMT), MARCH 26, 1985
ON-DUTY CREW

LOCATION
 DECK
CREWMAN LEVEL | FACILITY ACTIVITY
1. STATION 3 [TURNEL CONDUCTING SAFETY CONFIGURATION
COMMANDER CONTROL CHECK OF EVA SPACE SU!TS
2. STATION I |ENVIRQNMENTAL OBTAINING H;0 SAMPLE FOR
ENG INEER CONTROL / LIFE SUPPORT | BACTERIA LEVEL TEST
SUBSYSTEM
3. PHYSICIAN 2 |BIOMEDICAL LABORA-  |ANALYZING BLOOD AND URINE
TORY - MICROBIOLOGY | SAMPLES
CONSOLE
4. PSYCHOLOGIST 2 |MAN/SYSTEM INTE-  |ANALYZING DATA ON CREW SKILL
GRATIQN AREA RETENTION IN EXTENDED ZERO
GRAVITY
5. ASTRONOMER / 5 |SECONDARY CONTROL  |MONITORING DATA BEING
SYSTEMS CONSOLE GATHERED BY FREE-FLYING X-RAY
ENG INEER TELESCOPE MODULE
6. GEOLOGIST/PHOTO- | 2 [V/ITHIN EARTH SURVEY  |INSTALLING AND ALIGNING EARTH
OPTICAL ENGINEER ATTACHED IMODULE SENSORS PREVIOUSLY CALIBRATED

105
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TYPICAL SPACE STATION ACTIVITY TIMELINE (CONT) 12326
2030 HR (GMT), MARCH 26, 1985
OFF-DUTY CREW

LOCATION
DECK
CREWMAN LEVEL FACILITY ACTIVITY
7. OPERATIONS 3 | PERSONAL HYGIENE WHOLE BODY CLEANSING - SHOWER
DiRECTOR
8. STATION 3 |WARDRGOCM RECREATION - PARTICIPATING IN
CONTROLLER COMPETITIVE SIMULATED BICYCLE
TIME - DISTANCE RACE
9. ASTRO- 3 | WARDROOM SAME AS ABOVE
PHYSICIST
10. PHYSICIAN 3 | PRIVATE QUARTERS REST - VIEWING VIDEO TAPE TELE-
VISION PROGRAM BEFORE GOING TO
SLEEP
1. BIOLOGIST 3 | WARDROCM RECREATION - COMPETING IN GAME
OF COMPUTER FOOTBALL
12, ELECTRO- 3 | WARDROOM SAME AS ABOVE
MECHANICAL
ENGINEER
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SUMMARY

* KNOWN TECHNOLOGY ADEQUATE FOR SPACE- STATION
® SPACE STATION CAN GROW WITH THE EXPERIMENT PROGRAM

o MIX OF INTEGRAL AND MODULAR EXPERIMENT ACCOMMODATIONS
INSURES PROGRAM FLEXIBILITY

e CONCEPT {S ADAPTABLE TO FUTURE APPLICATIONS
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SPACE STATION
COMMON MODULE CONCEPT

50 KWe NUZLEAR REACTOR

a8
- SBED -
FARY % ! T
, i A Y \\»W X’v M—Wi} > < e S “ L
2 a9 2 i3]
Fe 1 A a

M

. o —H
aga SPACE STATION |

vy f—

w SYNCHRONOUS . PLANETARY EXPERIMENT _#”
SPACE STATION ORBIT YT FACILITY MODULE

g SPACE STATION /
TELESCOPING
SPOKE

PLANETARY
MISSION MODULE

ART-G MODE

SPACE BASE
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